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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method for purifying a coke oven gas 
capable of removing H2S, COS, 2-4C unsaturated hydrocarbons and 02 among 
impurities contained in a coke oven gas by plural steps and efficiently and simply 
removing the impurities so as to remove impurities having an undesirable 
influence on a step at the downstream side by a step at the upstream side. 
SOLUTION: Oxygen and 2-4C unsaturated hydrocarbons are hydrogenated into 
H20 and corresponding saturated hydrocarbons by a first step. HCN and COS 
are decomposed in the presence of steam and H2 by a second step, NH3 is 
absorbed in water, stripped, mixed with air and subjected to oxidative 
decomposition into N2 and H20 by a third step, biological sulfur is recovered from 
H2S by an aerobic bacterium or scavenged by an alkanolamine and sulfuric acid, 
and gypsum and elemental sulfur are recovered from released H2S as an S 
source. 
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2 S. COS. C2 -C4 (D^tSfrfiWbTk*. *5«fctfO 

SlzKEftU fS2^ftx^t-HCNtCOS Sr*lft J3 
£H 2 OUlBMfc$W*U S4^f77 > tff^^fy 
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IS 

* /I 
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tmizzti. ft^fflfoh ^xmtfcrn (Hz s) . gt 

{fc;*7/U^-/U (COS) . T>=e—T (NHs ) . *>T 

i/ikfcm (hcn) . ^S:2^tb4*r^^F®^^k 
Tklf. mm (Oz ) Sr*tf = -^ *&#*<r>WS6£f** 

Oz tSgR»2d^4*-C^fift« 
{k*»fc***fl:UT* (Hz O) fc«3R»2^b4* 

SB 2*7^7^ *««U3J:t5=i— ^^lP^lw**ix 
5*5fi (Hz ) (D^TlCHCKZtoTktm&Xlf/ti 
fctt**fl:lCj:o-CNHs t-IMk«* (CO) ISXXf 
/*/hliNH3 <h^^V (CH4 ) lC(EflS-fSfc*«C % 
COS4riD7K5W»^J:o-CH2 Si:rS^I (CO 
z ) tKWtl, 

»3^fy^m NH3 <0Bfe**J«fctfH2 S^(7) 

*lCfi. NHs OStefcSrSftU ^C<S4^f7^t 
H2 SO#ttjftS£f*fcl/j^»*l;:ttU H2 S^*4S 20 

Sr»iRL,fc»&lwttU H 2 s«:8fc*U I3 7r^i: 

[W**2 ] MfSJS 1 *x ^ ^Jcio*t«**^«ME 
fcUT, /<7^^ (Pd) *r*tf««*5J:tf/*fcf4 
-S/^ (Ni) , ^/Vuh (Co) % ^y^fy (M 
o) W5*,w>4< tWixA*-«*r*trt*l(E*r«[ffl-r 

[W*K3] flffi»2*^:/K33tt£HCN*iJ:tf 
COSS:5WBS^:5*jK^ It, T^^i~ (A 1 2 O 
3 ) tvUWkli^y?^ (Ba) Sr^rtrMK. 3s J: 
XJT/\sJ3 ]) temttkit* * & (Crz O3 ) tT/i"^1- 

5, JEWfc^LfcNHs SrSSR (02 ) tt#xta& 
UT*«KjgttS*N2 kHz Otl*ftS«NH3 40 

^(Ciott5H2 S<Z>Bft*j&s* ffrf5iS3*x y^bffttZWi 
«wJ:oT«ffi*ixftaSix6H2 SSrStH (S) «£-r 
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[00 0 1] 

H) s cos («fk^^#-^) . NHs (ry^e- 

r) . HCN (->7yft*» > KlR»2^e>4*T-Ci 
[0 0 0 2] 

^H8^tttH2 OMR) > C H4 (>*>0 
ti#K*lOCO (-IWt«*) > T±^^> (Cz 
Hz ) . tii8W©C2 -C4 <&^fift«fl^*£fi?P 
Sift**. ^ii^^LtCOz ClBMfcSiiR) . N 

2 (») . 02 ( mi) «r**, jek. *8mmm<o 

S, COS, NHs N HCN^»tlT^tO> 
5 e fieoTii»Wtwtt % 5 0 0-6 0 0* C«0?ES^C 

HMH»U »^lM"Ca»LtBTXlr»iLfc 
Ha S, NHs . HCN^-t^teO^*««*l»*i- 

[0 0 0 3] {^li^^fjsfi: ut, rft 

Sat*-** SfeWH-fc UTt>. H2 S^C 

os^^^f,i$^5isox fc4 
t>, HCNfiNOx (*aiB»^») fc*o-C**«r«8!! 
Lx NH3 tt^O**Ttt***«U**^*fflT?#ft 

•y>d>f>r-*>5o ^^'575^, NHs teiB?c< -^mtok ur 

tsn^COe <t®CUT (NH4 ) 2 CO3 (j^^T 

[0 0 0 4] COG^^Hz S. NHs % HCN^J 

fx, ^BS5 1 -3 4 8 l-S^«*3j:tf«^BB5 1-9 
7 6 l#^*tt:S*«j(wttl^«*rt*SS:«--r^^. 4^ 
Bg5 1 -9 7 6 l*^«|nM^£nTV^*fett. HC 

N«iR*-c-aEjs*5j: t//* tcit&mimz^t* h cnk 

iRaSrCOG^fpjflc^SattS^TSi: LTHCNtK 

nx«tttassj£*^*#. 02 t^tf^-eiMbUTSi 
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9ffi$ixS±£ LTHz S. NH3 ^COGfj:H2 

£ix5 0 H2 S5SHZ^H2 SP£ifc^£&{b^<b<^£ 

feitZthZo Hz SMM&^mfrb&VmZftZNH 

3 ^atfCOGttNHs Kifc^lKSa^t, i&f&^iXT 

-e~£A x (NH4 ) 2 S04 ) ££;ftT^£o 
[00 0 5] 4$<&Bg 52-10443 *^**3 £ 

r/4#^Bg 52-10445 -»^««ca£*»J-tt*a^rt 
»«:#i-5365. 4^Bg 5 2-1 0 4 4 5#4*«fc:«\ # 
a»iR*H:*5^^rCOGi:»iR«-e*>5»NH3 20 
^NH37Ki-H2 S. HCN, NH3 
^SrSWZSitr. *m^&jtll««CH2 S. HCN. 
NHs S:^/i^COGS:»9ai-rxats 
<0«FJS^P>St#ttlStt-5H2 S. HCN, NH3 

4 0' o C«T* »7J|«lttt*iM»^0»A««l 
It 0 . 0 5-0. 1) A0f£LT, ttft)50>*n*>&H 
CN*3j:tfNH3 fejtft»{i***^H2 S£&9£iJ 
U *J6^bttHCNS:^tfNH3 7k£fe# tti LT##P 

SET«wi87c5W»S^r-6*\ £fcteK§g^#«TI-&'fbL 
r « Wb-r 5 IS t A* 6 ft £ ^jfea* BB* ^ixt^5 0 

[000 6] *0>«*K 10-60449 
(Cli, jBlft«»A^T-COGft»iR*tr^aE**»« 
£i2rCH2 S N H C N> NHs ^*RiRS-fr5 tsfcl-* 

iry^e^^ (NH4 hs) £ *>r vflsr 
(NH4 cn) ^^i: J: o T^^f -^r f tii7 y 

( (NH4 ) 2 S2 03 ) % ffi&£T^*r~i?J± 
( (NH4 ) 2 S04) , ujr^T^*r~i?J* (NH4 40 
SCN) fcU RRtBA^IB«L^KiR«fllBl«fKie 

&9ffi£iT,£H2 S. HCN©l»4SJl, NHs 

sas^s 5 c o g ttjg 2 sctt»«tt^WA L r »iR«-c«> 

Zfctfaffi&f&ZltXNHz fe»lRS*, l2Mgfe 
[0 0 0 7] so 



[3§9!a 5 #»LJ:9 bi-ZW*&] _bf5<o#^Bg5 1-9 

7 6 nHkmzx&ftmti* stt£#)iz'&btx,zi > (o&s 

t (NH4 ) 2 SO4 t\zmfe£tiZ>\Zt)\ Sli^^rfift 

«S»lwJ:oT»-C^S<a-C\ ii5*&gs£-r£ icteric 

^F«*^*d s «2«cB8]*LTj*0i:oT^S^T-. CO 
GO«A««llca*U-C»SttlC*S. *fc. #^Bg5 2 
-1 04 45f^»CJ:5*fttt, £IS91fll*fCt>fStt 

P)®5til$n5H2 SMCN^NHa J^jBAt6J:5 
left 9* ^^*^7^^SlCJ-J:5«IS^EsIiRlwttffii- 

£<t. «arra (NH4 ) 2SO4 m&teietm&mmis 

«*0)h7^S:ffl<o *fcJEfctt. #Hf!¥lO-6 
0 4 4 9-^^i-J:5^fefi, SftiRLfcHz S, NH 

3 % HCN^f)4^t6NH4 H S <b NH4 CN^ 
T*IMkUT (NH4 ) 2 S2 O3 , (NH4 ) 2 SO 

4 , NH4 SCN^i6*ftiLtB£U ^Er^— 

M»^**k^fflurJW***rj3D, H 2 s£sai£ 
ur^ffi^^@iiK-r-5J:pft^o-fe^r-«ft^ 0 &fz, 

S*C»ftOXSttNH4 HS. NH4 CN, £^t5N 
H4 OHO«^ftS^7>-^^±JCj*i:U-C*5t). /< 

-fti\, ft*s, COSfi^^SS-CfiBfe^HJBIft^ie* 

lcHi-SE3*ttft^. 

[0008] **wtt±5*orajH{-a^rfts^ Ira 

ix£H2 S, COS, NHs , HCN, J^ltiS 2 4 

*w^ts«jgwb**, 02 <o^ttift*»ii«cBfe*-r5 

[0 0 0 9] 

f^> f»**l<OCOG<75flf«i^o-fe^W:. / >ft<i:t>s 

6H2 s, cos. nhj . j»*»2*»e>4*-e^is 
»Wb**. 02 ico^r. »U77^ 02 
^S: 2 a* e> 4 4 -e<o^«si*t{k7K« t ^7K^{b lth2 

H2 <O^T»21HCNS:*D*5W»*5J:t5/*fctt**ft 
CJ:otNH3 £CO*5j:tf/*fcttNH3 <hCH4 fd 
Wb-f-Sfc*^ COSSr*D*»«»wJ:o-CH2 StC 
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02 irKfefcU I3^f-7^TU NH3 *>6&£*5i: 
I/H2 S*^9o, »<»4^y^tNH3 <^fip 
«E^XBJw*-5»&(Cfi. NHs <^B^S:a«L. BC 

H2 S<0»*S:a«U JB4^7 t y^T-tt, 
^fcio^TNHs. Lfc*&UlttH2 

^3^^^^tCiot>TH2 S^KitlRU 
fc^JCfiNHa (D(^5feSrfT5^D-fe^'e*>5o SSI* 
77^*02 £H 2 OiC<B<t**5<Ott. »2^f^y 
ir&l^TOa frf£&-rZZt\z£ V Hz S«r**«i:i- 

SIS 2 *>e> 4 £ -e<o^F«SSi^k**o^FfiSi»&*** 

S27f^^ *38«*3j:tfH2 (Ofiq£T«CHCN*3 
J:t/COSSr^Lri»*^*a*<b'&««w(EfkS*S 

6*\ *fcttH2S*l»*-r5o Tftt>*>* S4^f r 

f*. $3Xfj//T'NH3 tltetfe*, SU*^*^ 
T*H2 S*gfe*U JR4^fy^fH2 S^4^NH 

3 oH«fc»i:4<5»«i;:tfu ms*7-y7-eHz S 
SrBte&LfcSL $4^fy7 P t*NH3 t»*t5o 

J:5 4COG(?)»»^B-fe^tt, Ti*fiB^>^7 t s'^B 

^(wjo^T^^^fB5B^R^T^^(C^U, COG 

[0 0 10] S»*9[l(c?gjli-5I»**2 0COGO» 
jK^nir>Mi. * 1 y ^**<kO*Ki Lt P d 
**M*lfc*JJ:tf/SfcttN i , Co, 

<5 0 c©J:5 4COG©»K^Dt^ll 02 £H2 O 

$^5o »*3SHC«e*i-S«**3^)COGO»§4r 
n-fe^fi, I27f'7/OHCN^J:(;COS^^ 
Lt, AI2 Os tviMl^Bai:^ 

ffiS ffcK/Slw J: o T H C N:fc J: U<C O S &mmz.frM U 
»-5. W*«llCtt«i-6BI*«4a)COG<0»»^c2 
-fc*tt. M3^x^^fcf^m4^^^^{Ciott5NH 

fcNHs £0 2 ^*#*£«^LTttffl«£S«Slt:N2 

/^COG^ft^^nir^^, M^x^rII(?)to^< 

*nn»M«u»-5 Q »*«i^«ej»-rs«**5^co 



ffi$*t4MBSix6H2 s*swturat». £fc 

*f£. fllfjKS^fcCOG^a^ h*— Sffi«S^ra, 
10 [0011] 

**3^F««fcU-C#*E-r*H2 S. COS. 
NHs . fi*|R»2^P>4 4-C^5FttSl^k*lRs O2 tw 
oi/>T, »l^f$/^-C02 i gHRR 2 j&**>4£ 
IS»Wb**i:Sr**ftL-CH2 0 4r«**2^e>4* 

20 t*/*fcf*NH3 tCH4 icWbi-atftic, cos* 

S^TttU NHs 0>K&33£XfiH2 Stf>Bfc^tf)5 *>> tit 
<S4^f^/tNH3 <D&&&3ZmtKZ>»£\Z&K 
Hs <D(&5fe£ittRU l^i:<J4^7 i y/'eH2 s?># 

f^ym i3Xf7^^TNH3 <&Bft^Sril« 
Lfc#-g^ttH 2 S*8fc*U l3^f^Cib l ^TH 

30 [0 0 12] #J8WOCOGW»»7'D-fe^WS 1 Stt, 

*3Jt5 02 tgilRS»2^e>4*-C^«SSi^t:**i:^ 
**MI^J6fctt««* s ieffl SttS^. #HBB 5 9-23 

0 0 9 ^«*5 JltM^ 3 ? 2-2 9 7 1 1 *^«^ffi«c 

<n c o g * 2 ist-»st a * fetw^ffi s *t-c ^ 5 e A 

IRiMft^triSMte-tt^/Sfctt^y^ (Ni) , = 
40 y<;\^V (Co) , ^yyfy (Mo) <Db*><D'pt£< h 

*BttSKAOffiH«w J: 5«f^BS 58-12318 

m 2 G. Jg«l 0 0~5 0 Ot^aWTFKN i *#tf* 
ME. C o Sr&irttttt* N i 4r^tf«flt«^*SSBH5lt*aE 
i^S^T**?"**^ JEtwtt. #^¥3-4 9 9 
6 0^^C58^$ttrv^5*jfe. Pd*^ 
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[0 0 13] ~7b. ^2*Tv7*\^}SrtZ>HCNl3£r3 

Acodi^iwi: 54#ffi¥ 10-205822 Lfc* 

fi^^tTK^^^tfc^o. 0 5^*/ 

^lmm^it*4. 5 mm^T^)7/^ y &JR t C r 
z Os iAh 03 kfr&tffllk\Z % 15 0° CEJLhT- 
2 5 0° C£lT<DiBM\ZiS\,^X. 2 000h''W^ 10 

2 3 6 3 8 7-§-(C^L/c^fc, H C N3o 
/£fcttCOS££*rr£&«»;if*«:« ****>#aET 

ca 1 2 o 3 <t v im&mts a t*^tf«at*w«s«s 

^:^i:i:ot, HCN*3J:t^/*/t«:COS4:i07k 

H 2 SJcC{kSixjasitds*S<kSn5ril«»Mo^ 20 
[0 0 14] 3El£f*. l3^fi/7 > l^rt:S4Xf77' 

r*0iR-r*J:5lwLTfcJ:v\ £fc> 4#Hf]Bg5 4-l 

6 3 9 0 2«^*ClE«StbTl^J:5l^ NHs ^ 
($0 . Mn (-^V^/V) , ^fcfiRu (/l^— «?-&0 30 

fc. ft^WlCte^BS 5 9-2 9 3 1 7 -*4*tt£M**& 

3 ^tK@^«^^^02 4^tf^i:»«S*5 
t*WttSBA^ffiB«-«t5»H 5 F9- 2 4 1 5 5 4*^ 

ifiS^Sr tlwJ:oriRft<0^fR^)lH]JRS:fT5 £>T\ 40 
^W^J:o-ca*iWb« (NOx ) *sffl±i-S»&^ 

(v 2 Os ) tmi*?*^ (T i02 ) «r££fttft«:% 
«LfcfiJE*&fEi-*C*KJ:o-C, NHs fc*fe|£N 
2 ^TKlc^i" 5 b frXZ £ 0 

[0 0 15] SfclElCttU JBS^y^SfcttSU*^ 

2 s<Dffe&^n s mt&ftms&mmzitxH 

2 stiwk« (Fez os ) t&fr&Zitmk&b Lt so 



jftiLtfe<t<, Fez 03lwft^T»{fcffi» (Z n 
O) . IMkM (CuO) ttt«L»5. ±*£Lfc 
»BB¥l 0-6 0 4 4 9*^«lCjo»t-5«t5IC. NHs 

X (NH4 ) z Sz Oj , (NH4 ) 2 S04 . NH< 

scx<Dm&%oti,xf&&-tzz.bt>~zjmx&>z 0 

U H2 S*satfcLX#flS». fll;ttfB*«*t 5&S£ 
(H2 S04 ) , (CaS04 ) *$t LTSifc-r* 

[0 0 16] t£iS s Hz S<Dffc&<Dffi\ZNHz <OBft^* 

±xxte9m#x*\zsOx &&iztix<z><nx'. zlv> 
«3£-r5J:5(w. H2 SfrhR 
NHs TV T 5 <0 

[0 0 17] £XT. *3SM<oH16ojglB^J:6COG<o 

[0 0 18] Hlf4|BfeoJgffioCOG<DflH8^ci-fe^ 

K^SBfe^S^ **3-e^e>£Jl^^*6«*'&tpCOG 
*S|E« 3 1 \Z.±*>X&WitottW®LW& 1 *A 

s*u ia*3 5 *>e> <b isxm^ztizMi&b 
ftmf5.mm$iztix, coc\z^ti^-<^^m<D^ 
mmmtfcm (btxs) tmrn^mmztiz^b^x 

9. *H^P>ttBTXa(0|»**ixfcCOG*siB«3 3 
UiStu Ef 3 2{:iotM^f^ h y ^^-2 
7-2 1 icj:o-cAofR*ttri^-s^-e. «pH36»e>f±»fc 

L^fl S t^fc B T X »»m * ngB^f 3 4^UT^ 

y 7-2 1 ^5>a#astL«5BTx»«^is^^«» 

OG*«<*t UTttfflU COGCBTXl^^t 

[0 0 19] **Sl»iR«f HJSttSB 
T Xf(7)^ S *Lfc C O G HiHl 1 3 3i:t^ <nf(t& 

rt^K«SixB^ixtf»a^a4 2dSft*DSixS*«l« 
4 l^jlig-r^riricj:!?, *^(OlUfy^i: U 
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V (Cz H2 ) tx&m&xz^nxffi&^i&^x&fr 

C 2 Hz % *5j:t5±x6<^ ; F«aft^k7k* 
i^^T'tWl-^^f (Cz H4 ) tt*3Mk£*L"C 

#|H3:*>' (C2 Hs ) tc^{k$n5 0 

O2 + 2H2 -> 2H2 O 

Cz Hz + 2H2 -* C2 Hs 

C2 H4 + H2 -> C2 He 

4 * -e^f&ft^k**«: C O G ICfl£t>Jx-C*slMWS Jt 9 
&9£ti£iT,-5o O2 SrjJcSRfkUTHz 0«C-r6*>tt. ± 
j&LfcJ;?^ wt< HCN^it;cosoWot^ 
•CO2 #4b*VC< £Hz SSratSKirL 

ts am) SlldliiyfrBLKeMttSfl)^ r: 
*L«:6SCfcae>-e*>*. *fc«»*2 A* 6 4 ^-CO^Ffflfd 
K<k7Ki?t<£>5 #WC2F«aSiOC2 H2 *7K»ftUX«S 
*n£i*:<50teCz H 2 o«-&bfc»JB**A s *«E±^W 

[0 0 2 0] ^«*4 lllttP d^r/u^t(«$^ 
fc*mtd«3lsaiS*u **<t»6tti 00-200 0 ccd 

iMMs *JE— 8 0 k g/cm 2 G<OEEti. 1 0 0 0-2 
OOOOh" 1 (^2g*affT-fTfcix5. **5* fil*»2^ 
& 4 * tW^I^Kffc** o^FMBiJfrfr'CHz S asf+in 

UT»ffi-re<t 5 «j»E«4 ii-«x.ffN i 

SfcttM o SrfrtfMIK^ J: 5 **SSK««K*36*-r5 
mm<n»&\Zfr 1 0 0-5 0 0* C, ff*l<l±270 

— 34 0° cotas^s^$n-5o 02 ^»^Fif§siKfls* 
«dSiB<**{b*4o*jaE*4 i^aa±*^§^» 

£\ *»^4^»«ciB«ftt©*:KLfc9. *JMk 

[0 0 2 1] O2 fc«»R2**6 4StW*fMb«^ 
*dS**^Six^COGrt:**{k*4^e)E*3 6 
W^^S^rStHCN • COS frMm 6 

NHs + (3/4) O2 



10 

fc>*>. HCNtt7KSS*t^fiR3ETi-NH3 »^kK* 

(CO) 4riD*5W»S^-6l5A\ COGti:*#«H 
2 lcJ:-3-C*lRYkStt"CNH3 t^^v (CH4) M# 
SPSixSo ^/c, COSttTkaK^ffffiT'CHz S£C 
Oz (— iWb**) ^i-J07K»»S^6, 
HCN +. Hz O -» NH3 + CO 
HCN + 3Hz -* NHs + CH4 
COS + HzO^HzS + COz 

10 4iHCN - C0^6 fc(OMX-JE(C*SrJD^.S 0 
«E*6 1lCttAlz 03 kVim&M (0!l;ttfMo;fcJ: 
tf/ifcttCr (*nzA) ) t B a £ £«&MK* S %M 
S*U #^JSttl 0 0-2 5 0" COIS, 3TJBE-8 
Okg/crn 2 G<OEE^3, 1 0 0 0 — 2 0 0 0 0 h' 1 (7) 

KrzOs tAli 03 ^fc*trt«t«ffi«"w«6fflS 

[0 0 2 2] HCN*JJ:t;COSW^tlfcCOG|j: 
HCN • COS5W»«6 0*]I^6E*3 7 t*©»* 
20 OfRS58l»7 Srgr^gOT V*rir«!R* 8 £>JlES5^ 
iA^H5, r^*=TKJR*8^1I»CtttE*3 9fc 

*50. *SiOS3^f5/^-0^ffli It, CO 
G***fcW«*iM»*S*U COG8w$*tfC^5^« 
^<DNH3 fi*jr«iRSiT4S»LT7K»ftr^ = ^^ 

(NH4 OH) fc*9TV*=ir*dS±J«SiX*. 
NH3 + H 2 O -» NH4 OH 
^Lt, rv*=TR«*f 8 0»ffl^6f4. NHs tfRfe 
5StitH2 S^*r^tt*ti-SCOG*sgB*3 8S: 

30 ar»m*ix5o r/u^yttor^^r^icttiMStf 

1 *mx&WL<ow£&m* b y 1 o 
A"s*t*. Js&toKiB* h y Ofty 1 
lcj:orft«fi*tt-CJ3 9. tSMLX^&Hi Sfixny 
y^*ixx*i«*>6*ffl*tb. rv*=r»«rtt8^o 

[0023] ^fc, y #^7 - 1 1 *^ee#tts$tb6r 
^*nr*r*E«s 2^it7y^^r^ hy ^^-i 

2 (OlSffl— »{kffl^S** 5 JS«^* 
40 AS*u «JKttfiy #-f9— 1 3-eiDf»Six*wi:ici 

19, T^:«-^i"J:5«wNH3d5^ hy -y^Six*. 
NH4 OH -> Hz O + NH3 

T^{k5^^n. (Nz ) tHz Ob\Z&itZtlX 

-* (1/2) N2 + (3/2) H2 O 
so [0 0 2 4] T^* = TiaiR*8 0*lS^^^H2 S^: 




(7) 

11 

[0 0 2 5] ^rnv/^7/u«Lj|O0itX 

^(O^ci— ^7F-rH"Cfe-6o TV^e=T5SiR«8 0^TS 10 
^*><OH2 SSr*«>COGfiiE«3 8*ftTr/^ytt 

SE^K**»iR«7 I<l:/Mtur^^7 2 <>: ^PflicttlE 

f54a, 54b^ Lt7/^ y tt*««aS«Mfc7K* 

RHW5 7 LtSI^^ 1 ?, 

$^5H2 SttHS- fcU-CBMR*^ fitSg£^fcCO 

Hz S + OH- -* HS- + H2 O 

8tt^-e, T/u* y«ykJS«*<0HS- t&s^ytVT?* 20 

7 2P^(D^^7 i y T*7 3»w*3^T, SSfg5 6lZ.£oX 

Hz S + 2RN ~> [ (R 

-So T/U* y -/U7 S 82fiy^7-83H 

[ (RNH) * (RNHS) * 

[0 0 2 7] ®«ERtf>lsJlR 

T J^io / -;U7 * 8 2 <B#lia*SWtti*ft*H 

TH2 S04 ds«3»S^-6. 

^H 2 stt*si:«ot, g«-e»fturso2 £ 

U Ctt**tw«»S*Xffiat» (H2 SOa ) £U 
JEirHz SOS *}B5K (Ca (OH) 2 ) ^JS^ *o 
TM«t&y&/t'*>*A (CaSOs ) SrWfcgL £*b*» 
4fc1"-<5 J: 9^5* (CaS04 ) tm&ZfrZo 
©)&-#«tfS'7>lHli& 
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HS- + (1/2) O2 -> S + OH* 
tit, T>7* 7 2 09K^EffS 7£gT7C 

**^»ffl*-ft*. Mldri> /Mty7^^7 2(SSf 
5 8 a, 5 8 b«r^LTi8^Bffi«7 4i:*3BSiXT 

/M*os;*A<«tt«»*W±«»A*li: ITS 

tt*5fc5GO*T\ rcoynir^ttfeib^C^NHs SrBfe^ 
LfcCOG^®^^-a5o 

[00 2 6] SffiKR. ®^», ®**«Si<DlsIJRtt-fir^ 
t>COGiC^*n-5H2 S^rT/u^y-^T ^ > (AH*. 

fRUTScm$tL6^'7);i5^H2 s&smt-tz>i><nx 

Z> 0 r^e-TKiR*8 0«lS^e>^H2 SSr&tfCO 
GteiE!- 3 8 «:»rai^tok*!»iR* 8 1 Oj£«S— *AS 

T/i-^ y — /ur ^ XDy^m t [pjac*C«a*ftfe £ ixT H2 

^8 i*>#sa*p>e«9 i^j:o-cgf^»0f— 5se?tt 

IH) + (RNHS) - ] 

SSg(D7/^ y — /ur S vdSiBff 9 4 LSfSi: 
Hz S + 2RN 

n c < r /u* y -^7 8 2 cd^ti^ & %m * 

tt5H 2 StttSKJfot, O2 

nir^*iNH3 (75*#lCj:o-CjK®S^i'^'C% ^3 

[0 0 2 8] *||Jfi^JBli8»-J:5»»flfr^COG t»S4 

1 {^Tjt L/c 0 
[^1] 



13 



(8) 



c o Gonmi&<D*mim& 
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^ #XT4U VJ *H 






^ «/ v_ «/ 


1 . 


3 


mo 1 % 


^s. \J , X III \J X /D 


C 2 H 2 


0. 


3 


mo 1 % 




C 2 H 4 


2 . 


9 


mo 1 % 




0 2 


0. 


4 


mo 1 % 




N Ha 


5. 


3 


g/Nm 3 


0. 04 g/Nm 3 


HCN 


1 . 


5 


g/Nm 3 


0. 02 g/Nm 3 


H 2 S 


9. 


2 


g/Nm 3 


0. 17 g/Nm 3 


COS 


2. 


8 


g/Nm 3 


0. 0 5 g/Nm 3 



[0 0 2 9] 

[0 0 3 0] Hlfi«l4:UTHl^7ci-S:»j«-r5»CW 

©m 1 * x y -f (O2 fc ^fiSi^klTklRO**^) 
®JB2^7 i y^ (HCNiCOS^M 
@$3^T7/-1 (NH3 <7)®HX<hH2 SO^hy^ 

©S3^f^7'-2 (NH 3 CO* h y y tV^irNHs 

[0 0 3 1] (DJfSSWBfc* 

l2(7)A«lC/TLfc^^lSI:tt5*«»COGttfc 

^fSTia, 6. 0 kg/ cm 2 G^JE*-C-»Ai-5wtJC 
J: oT, 'O'if >^9 9%&1&2:£tlZt Ufc 0 fto 

[oo3 2]©si7fy^ (02 t ^fiaft^b**<o 

»2^B«^afiK*fl-r5^^«r, 5. 5 kg/cm 2 
G<OJE*r-H 1 (0**^*4«CtBSi-5Rl6»^*AL 
fc 0 ttffl Lfc»£W^«|it. RJCftfMftt 



50 



#c<d*d< r«>So 

0. 5wt%(^Pd^i^3mm(7) 

4. 5wt%C0Ni, ^J:t5Moz Os £Lri3. 2 
wt%^Mo^|l3mm, 5 S 1 0 mmGOT/U ^ "Mf 

RjJ*Ani&« : 1 5 0° c 

#*£f£aK : 2 0 0 0 b- 1 

#*i&SfittflOT<DfcHpr3 3 6° c*r±#ufc 0 tK 

2 taCfflJlC^Lfca*. Cz H2 , C2 H4 x O2 ttfiiU 

[0 0 3 3] ®JB2^^y^ (HCN*5«tt^COS<0^ 
ft) 

^2eDCfi^i&j$>£:#f 4. 0kg/cm 2 

G<ojE*riaioHCN • cos5^^6 ictg^-rs^: 
Sit*«=»«ft^*a< r*s, 

tttt : Crz 03 HT13. 5 w t %<D 

Cr, *3j:tfK2 0^:1X5. 0wt%<OK (# U * 
A) ?rlg3mm, fi $ 1 0 mm^T /P * ^JfUijaSift 

^JCS^AQ?^ : 2 0 0° C 

#*&mm& : isooh- 1 



(9) 



15 

f*9 9. 2%. COSa)g{k$ll9 8. 
[00 34]®S3^T77 , -1 (NH3 (DV&tiSLkHz 

g4 0° C^T-ftSPU 2. 5kg/cm 2 GCOJE^X* 

au-v^ay^o/bo ^ i ic^try^-rwf 8 
fciuqgtfb'kiSi* hy 1 Ortt*^ z*:/^-** 

/<— i o co y 7— i i <DM&n 15 0° ci;:*g^£ 
«j«fir>*=rKtt*8^*AStb*^«it* (n 

m 3 /h) K#UT2tf©«OlliHi (kg/h) -C 



10 



£>5o »HI<0|S** r^*=T8SiR*8<D*li^iE»3 
8 «r»S-r*»ttW* (COG + H2 S) + Ulfi*2<D 
DfflSt-^-Ti 5ICNH3 Hz SOiSttl 

1. 1 g/Nm 3 . COScOfig^O. 1 g/Nm 3 *C 

TSIJ»<&*1 {C^UfcO. 1 7 g/Nm 3 tt^St-a* 
[0 0 3 5] ©^3 2 (NHs <7)^ h V y M 

^n-feX^A^^-STV^e — TTKl-^O. 3 1 w t% 
fcfcl^ T^^e~Tfr&3. 5 kg/cm 2 G^/E^t* 



20 
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y ys<-l 2<nmi$~mZ. jBEa^eS*Sr»Ai-5. 

hy s^-i 2^yxK>f 7-1 3iaot 

^A^tt^T^^TTkOfiSSei: (kg/h) {c^J-L 
"CO. 3 4fgOM^^^ffiS (Nm 3 /h) -CfcSo * 
Lt, 7y^^7^ h y 7^- 1 2^?)7y^-7Sib 
1 4 (Dm&^m 2 CO Fffl\Z^-t®J&CDtf* frW& 
SfU Tls*r=>T* h y 3f/<— 1 2 <Oi£8&a>£> 1*^2(73 

3yS*:S^^, 7y^-7SMfi3^)AP 

{C*Dtt5ffi^I^3. 2 kg/ cm 2 GfcfflJEU ^ 2 <£> 
: 0. 3wt%OPd^Ii5mm^ 

#v!T^^^-{ca^§^fett8l*ffiSJc. V2 Os tl,X 

3wt%OV JA) "tWOs cbUT10wt% 

(DW (*^*^V) SrSS 5 mnKOWikf^ VI- 
fi»**/d»»6*««^ 1 : 8©SWJfc-MEStLfc. 
*gAP*&^ : 3 0 0t 

4 5 0 0h-' 
^^fffiP(D^X^(13 6 9t:*x-±* 

tC^Ufcd^ NHs.lltttO. 0 4g/Nm J ffc!), 
NHs CD9 9%ri>N2 ICte{b$^d 0 **5. G«<Z>Sttti 
^f^CONHs fSNOx ^UT#m^tt5o 
[3<2] 





A 


B 


c 


D 


E 


F 


G 














5MJWC0G 




HCN- COS 


own 
























WW* 




[m] 


Ig/Nnr 1 ] 




im) 






Utftx] 


[Wl 


tows] 


[g/Nn a ] 


CO* 
CO 
112 
CH 4 
Cz Hi 
Cz H< 
C, H fi 
0 2 
N a 
N Hi 
HCN 
H 2 S 
COS 
Ha 0 


1.30 
3.51 
12.49 
51. 36 
18.34 
0.30 

2- 90 

3- 77 
0-40 
3.50 
0.70 
0.12 
O.fil 
0. 10 


5.3 
1.5 
9.2 
2.8 


0.01 
3.55 
12.65 
52.03 
19. 19 
0.30 
2.94 
3.82 
0.41 
3.55 
0.71 
0.13 
0.61 
0. 11 


0.01 
3. 70 
13. 17 
49.63 
19.98 

msf 

7. 35 

3.69 
0. 74 
0. 13 
0.64 
0.11 
0.84 


o.ni 

3.78 
13. 18 
49.18 
23.49 

7.29 

0.00 
0. Q0 
0. 00 
0. 73 
0. 00 
2. 34 


0. 000 
0.012 
11.1 
0.1 


0.02 
99.98 


13.57 
50.45 
0.73 

35.24 


13-01 
50. 73 

0.01 

36.25 


0.04 



[0 0 3 6] 

[««*>»*] Ufc J: 5 

[0 0 3 7] g|*Sl<OCOG(0»»^Pt^l:J:*l 
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[0 0 3 8] §f#^2<7}COG^S^a^*t;i£^ 

"C\ HCNfe'iCfCOS05W!fd5aft*W^oailiriS?T 
jtt«tcoHK4COSS:Jittjat^*S*H2 Stc 
(EftS*5Ct*st*«, *fc*H4(OCOG©t« 

JfcK:»*$*N2 £H2 Ob\zmt&m£it&<o^ N 
H 3 ^^dsa*W^o*Hlciiff-r-5o *fcflMW5 

ti*<DX\ ft»§nfcCOG(^=i^hS:fi«mo 
[01] jOt^JKWcJiSCOGOflnB^ci-fe^^^B 



18 



[0 2] H2 Sd»&£HM£'<*7!J TlCfcoT^-f 

So 

[03] 7/^y-;U7; >\z£^XHz S ffi U* 
ffl £ * 6 ^ a "fe * *> 7 a - £ jjk -T 0 X*3b 5 . 
[SF#oK^] 



1 
2 
4 
6 
8 

1 0 

1 1 

1 2 

1 3 

1 4 

1 5 

2 1 
4 1 

6 1 

7 1 
7 2 

7 4 

8 1 
8 2 
8 3 



h c n • cos &mm 

7y^e^7^ h y 

y ^7- 

7^^7il^f 

y W7- 



1 *#0HftiRS 
33 




[01] 

8 7>^=7«W« 
4*»ft* ) 3 §^ COG+H2S 

14^ N2 + H2O 

33 & 




7>=E-7 

12 -0( 



52 



. 6 10 ii 

k 11 « /* HCN • CQS4MHF Kfc** 



(11) 
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[02] 



[03] 



COG+HzS 




/U*a*Jii)\, COG+HzS 



71 72 
8Mfc**i»iRS j U it U 7 £ * - 




W1SC0G, 



81 



82 



7DV h^-v^CDjjgEt 



«"£JH*«SeTfT WK*& t h- h v > 2 - 3 - 



«jsuft*Bartnwro«Br2-iio bw&z: 

F — 4D020 AA04 AA10 BA16 BA19 BA23 

BB03 BC01 CC02 CC21 CD03 

4B060 AA01 BB02 BB16 BB23 CC15 

DDI 2 DD21 FF02 FF04 



